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Editors N o te: This article has been adapted  fro m  
a p resen ta tio n  by  Dr. R ebecca  Kirby, DVM , 
DACVIM , DACVECC, o f  the A n im al Em ergency  
C enter in M ilwaukee, WI, a t the F all 1999 m eeting  
o f  the A m erican  Associa tion  o f  Feline P ractitio
ners. R eprin ted  by perm ission.
A ffectionate, independent, aloof, m ysterious, un
predictable . . .  the cat. Throughout the ages, the cat 
has m ystified m ankind. Today, not only is the 
personality  o f  the cat recognized as unpredictable, 
but their unique response to disease and m edical
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therapy presents constant challenges to the veteri
nary profession. T he cat is not a dog in critical care.

Cats and dogs in crisis share m any o f the sam e 
disease entities, bu t m ay not show  the sam e clin i
cal signs. Pancreatitis in the cat m ay cause anor
exia, severe hypotension and hypotherm ia, w ith
out vom iting o r obvious abdom inal pain typically 
seen in the dog. H eart disease in the cat m ay be 
evidenced by rear lim b paralysis rather than fulm i
nate respiratory distress. Cats have diseases and 
viruses unique to their species such as hyperthy
roidism , feline asthm a, feline low er urinary tract 
disease, and feline leukem ia virus and im m unode
ficiency virus related diseases.

Cats are difficult to resuscitate from  hypoten
sive episodes. In the cat, w hen the baroreceptors 
have detected inadequate arterial stretch, vagal 
fibers are stim ulated sim ultaneously w ith sym pa
thetic fibers. A s a result, the heart rate is norm al or 
slow, instead o f  the typical tachycardia dem on
strated by other species. In a series o f  hypotensive 
cats (blood pressure by doppler < 80 m m H g sys
tolic), all cats w ere found to have norm al or slow 
heart rates. T he heart rates o f  norm otensive cats 
presented fo r em ergency exam ination w ere 180- 
210 bpm .

B ecause cardiac output is a function o f  con
tractility  and rate, this com pensatory response to 
shock is blunted. T he hyperdynam ic signs o f  shock 
seen in o ther species are not typically seen in the 
c a t. S h o c k  in  th e  c a t  is  m o s t c o m m o n ly  
decom pensatory, m anifested by norm al or slow
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heart rate, severe hypotherm ia (< 98 F), w eak or 
non palpable peripheral pulses, and profound m en
tal depression. The m ucous m em branes are gray or 
w hite and capillary refill is not evident. The brady
cardia and low cardiac output leads to hypother
mia, and hypotherm ia accentuates the bradycar
dia.

The hypotherm ia m ost likely plays a signifi
cant role in the poor com pensatory response and 
difficulty resuscitating w ithout causing pulm o
nary edem a. As rectal tem peratures fall in the cat, 
the adrenergic receptors becom e refractory  to ca t
echolam ines. This leads to the norm al or slow 
heart rate and m ost likely im paired com pensatory 
vasoconstriction. Part o f  the resuscitation plan in 
the cat M U ST  include re-w arm ing. O nce the rectal 
tem perature approaches 100 F, the adrenergic re
ceptors begin to respond to the catecholam ines 
once again.
T here are m any aspects o f  critical care that are 
unique for the cat. T heir physiologic response to 
shock, the procedures required for resuscitation, 
and the param eters that require careful m onitoring 
present specific challenges. K now ledge o f  the 
traits specific to the cat is m andatory  to optim ize
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P r in t e d  o n  r e c y c le d  p a p e r .

their ability to recover from  critical illness. It is 
often necessary to resuscitate, support and stabi
lize the cat for extended periods o f  tim e prior to or 
throughout the course o f  definitive therapy.

Rule of 20
The Rule o f  20 for Cats is a list o f  20 critical 
param eters to evaluate at least daily in the criti
cally ill cat. This check-off list is pasted into the 
patient record w ith the daily SO A P to prom pt the 
clinician to assess and intervene as required. C om 
m ents are w ritten regarding the status and thera
peutic strategy for each. T he follow ing is a brief 
synopsis o f  these 20 param eters. The order o f 
priority  w ill d iffer depending upon the clinical 
situation.

1. Fluid Balance
Inadequate replacem ent and m aintenance o f  in 
travascular and interstitial volum e is the num ber 
one cause o f  patient decom pensation and death in 
this au thor’s experience. A nim als w ith system ic 
inflam m atory response syndrom es (SIRS) or large 
third body fluid spaces w ill have m assive loss o f 
fluids from  the in travascular com partm ent into the 
interstitial and third body fluid spaces. 
D ehydration and poor perfusion are different prob
lem s, requiring different therapeutic strategies. 
Perfusion deficits are due to a loss o f  intravascular 
fluid volum e (though heart failure m ust be ruled 
out as the cause). R eplacem ent o f  these deficits 
should occur rapidly and involves giving enough 
solution to expand and m aintain the intravascular 
space. D ehydration is an extravascular (prim arily 
interstitial) volum e deficit. This m ust be replaced 
w ith  c ry s ta l lo id s , such  as la c ta te d  r in g e rs , 
Plasmalyte® or Normosol-R®. I f  the interstitial 
loss has been over an extended period o f tim e, then 
replacem ent can occur slow ly (over 8-12 hours). If 
the interstitial volum e is rapidly lost, then the 
interstitial fluid deficit should be rapidly replaced 
(1-4 hours). It is quite possib le to have perfusion 
deficits w ithout significant dehydration and dehy
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dration w ithout significant perfusion deficits.
The blood volum e in the cat is 40-55 m l/kg in 

contrast to 90 m l/kg in the dog. W hen intravascu
lar volum e deficits result in poor perfusion, crys
talloids can be adm inistered as fast as 40-55 m l/kg/ 
hr. However, resuscitation w ith crystalloids alone 
frequently  results in significant pulm onary and 
pleural fluid accum ulation. T he resultant hypox
em ia contributes to the shock pathophysiology.

R esuscitation from  hypovolem ic shock is best 
accom plished w ith a com bination o f crystalloids 
and colloids and rew arm ing procedures. A  rapid 
infusion o f  isotonic crystalloids is adm inistered at 
10-15 ml/kg. Since rapid intravenous infusion o f 
hetastarch results in vom iting and hypotension in 
the cat, hetastarch is adm inistered at 5 m l/kg given 
over 5-10 m inutes. T he blood pressure is checked 
and once it is above 60 m m H g systolic, then only 
m aintenance crystalloids are given w hile the cat is 
aggressively w arm ed. This should be done w ithin 
the next 30 m inutes w ith w arm  w ater bottles and 
w arm ing the IV fluids. O nce the ca t’s rectal tem 
perature has risen to 100 F, the blood pressure is 
rechecked. The hetastarch can then be repeated at 
5 m l/kg increm ents over 15 m inutes until the 
systolic blood pressure is > 90 m m H g and the C V P 
is 6-8 cm  o f w ater (w ith adequate cardiac and renal 
function). The rectal tem perature m ust be m ain
tained as needed by hot w ater bottles and w arm  
fluids. I f  the blood pressure does not rem ain in
creased, another 5 m l/kg o f  hetastarch m ay be 
required, follow ed by a CRI o f hetastarch at 3-5 
ml/cat/hr. B oth colloids and crystalloids are ad
m inistered at the m inim um  am ount required to 
m aintain pressure and volum e.

T he cat m ust be closely m onitored for over
hydration. Cats typically require large volum es o f 
colloid and crystalloids to m aintain central vo l
um e and blood pressure w hile they are hypother
m ic and hypotensive. R esuscitating to supranorm al 
values in the cat is alm ost im possible w ithout

causing edem a. This situation can be avoided by 
titrating dow n the am ount o f  fluid being infused as 
soon as the rectal tem perature, C V P and blood 
pressure are stable for 1 -2 hours w ith the volum e 
infused. Should volum e overload occur, decreas
ing crystallo id  rate o f  infusion, stopping colloid 
infusion, and adm inistering furosem ide at 2-7 m g/ 
kg IV  can help elim inate signs.

M aintenance fluid therapy is delivered u tiliz
ing a balanced crystalloid solution. It can be nec
essary to  increase m aintenance rate o f infusion 2- 
7 tim es the norm al am ount, w hen using crystal
loids alone, to com pensate for extravasation o f 
fluids, increased m etabolic rate, and hyperther
mia. W hen colloids have been utilized, this m ain
tenance volum e is greatly reduced.

Long term  vascular access is best obtained 
from  the m edial saphenous vein in the cat. Long, 
flexible intravenous catheters are threaded anteri
orly so that the tip o f  the catheter is resting in the 
abdom inal vena cava. Central venous pressure 
(CV P) m easured from  this location has been found 
to be an adequate reflection o f  thoracic C V P m ea
surem ents. In addition, b lood sam ples can be taken 
from  the catheter, avoiding the stress o f  restraint 
for m ultiple venipuncture.
2. O ncotic Pull
T he adm inistration o f  colloids w ith crystalloids 
during resuscitation and m aintenance fluid therapy 
will restore and m aintain in travascular oncotic 
pull and intravascular fluid volum e w hile m ini
m izing interstitial fluid accum ulation. C hoices o f 
colloids that can be utilized include w hole blood, 
f re s h  f ro z e n  p la s m a , g e la t in s ,  d e x tra n ,  
hydroxyethyl starch (hetastarch) and strom a free 
hem oglobin. [It should be noted that strom a free 
hem oglobin should not be used as a resuscitation 
fluid in cats. It has been associated w ith fulm inant 
pulm onary edem a w hen adm inistered rapidly. It 
has been used, however, in low er dosages over a 
24-hour period.] D uring initial resuscitation, a
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com bination o f  synthetic colloid and crystalloids 
w ill be utilized as presented above. D uring m ain
tenance therapy, w hen the album in is less than 2.0 
g/dl, the author w ill adm inister fresh frozen plasm a 
as the colloid o f  choice.

Im m ediately after the initial resuscitation w ith 
hetastarch as a bolus, the author w ill adm inister 
hetastarch, 10-40 m l/kg/day IV  C R I as part o f  the 
daily m aintenance fluids. This has been found to 
be the m ost effective w ay to m aintain colloidal 
oncotic pressures above 20 m m Hg.

3. Glucose
The stress response in the cat frequently  results in 
a transient hyperglycem ia, requiring recheck to 
rule out diabetes m ellitus. The blood glucose should 
be m aintained betw een 100-200 m g/dl. H ypoten
sive cats m ust be closely m onitored for hypoglyce
m ia and glucose replacem ent can be accom plished 
by giving 0.25-0.5 gm /kg IV  o f  a 50 percent 
g lucose solution follow ed by a 2.5 percent concen
tration in the m aintenance fluids. Initial volum e 
resuscita tion fluids should not contain glucose. 
W hen glucose is added to the intravenous fluids on 
a m aintenance basis, it is im portant to recognize 
that this does not m eet the an im al’s caloric require
m ents. This is only to provide a readily  available 
substrate for energy production on a continuing 
basis.
4. Electrolytes (calcium , sodium , 
chloride, potassium , and m agnesium ) and 
Acid-Base Balance
A lterations in potassium  concentrations are to be 
expected in critical cats. Though ventroflexion o f 
the neck and generalized w eakness can occur with 
hyokalem ia, these signs are rare. This requires that 
serum  potassium  levels be m onitored and m ainte
nance intravenous fluids supplem ented (5-20 m Eq/ 
250m l o f  fluids). Cats w ith chronic renal d isease 
can have profound potassium  w asting, and require 
oral long-term  supplem entation.

H eart rate is not a reliable predictor o f  hyper

kalem ia in the cat. N orm al and rapid heart rates 
have been seen in m ale cats w ith urinary outflow  
obstruction and serum  potassium  concentrations 
greater than 10 m Eq/L. W hen a cat has bradycar
dia (< 120 bpm ) due to hyperkalem ia, there m ay be 
only m inutes to respond before circulatory co l
lapse and death. C areful volum e resuscitation and 
the adm inistration o f  regular insulin (0.2-0.4 units/ 
kg IV  follow ed by 2 gm s glucose per gram  insulin) 
or calcium  gluconate (0.2 -1 .5  m l/kg o f 10 percent 
solution IV  slow ly) can be life saving.

H yophosphatem ia can lead to red blood cell 
hem olysis and energy depletion. It is m ost com 
m only seen in the anorexic cat that is beginning to 
receive nutritional supplem entation. C areful m oni
toring is required  and replacem ent therapy given 
as required  (potassium  or sodium  phosphate 0.01- 
0 .06 m m ol/kg/hr IV).

5. Oxygenation and Ventilation 
A rterial blood gases should be evaluated to show 
any evidence o f  hypoxem ia, hypercarbia, or hy 
perventilation. This is im portant fo r early detec
tion o f  pulm onary edem a or acute respiratory 
d istress syndrom e (A RD S) com m on to anim als 
w ith system ic inflam m atory  response diseases. 
O xygen supplem entation is needed if  there are 
perfusion or breathing problem s. O xygen is sup
plied best by nasal cannula or hood. O bservation 
o f the breathing pattern o f  the cat can determ ine 
the location o f  the problem  and allow  intervention 
w ithout stressful diagnostics. A dm inistration o f  a 
m ild sedative (butorphanol 0 .2-0.4m g/kg IV ) m ay 
be required  w hile giving oxygen support.

Cats w ith significant w ork o f breathing m ust 
have their airw ay and breathing controlled w ith 
positive pressure ventilation on 100 percent oxy
gen early in the d isease process. D o not w ait until 
they are agonal! Early intervention is the key to 
success. Cats w ith SIRS com m only develop pu l
m onary edem a and pleural fissure lines. T here are 
no obvious signs until the edem a is advanced.
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Initially, the cat w ill have an increase in resp ira
tory rate and poor m ucous m em brane color. A us
cultation finds louder than norm al lung sounds 
and occasionally  a pleural friction rub. W hen 
m oist crackles are ausculted, pulm onary edem a is 
severe.

D uring ventilator therapy, it is im portant to 
frequently  m onitor arterial b lood gases to assess 
the efficacy o f  the therapy as w ell as adjust the 
respiratory param eters. Param eters that can be 
adjusted on a ventilator to im prove P a 0 2  and 
P a C 0 2  include: breaths per m inute, inspired oxy
gen concentration (F i0 2 ), inspiratory pressure, 
positive end-expiratory pressure, tidal volum e, 
inspiratory/expiratory tim e ratios, and m ode o f 
ventilation (assist, m andatory, etc.).

6. Level o f Consciousness and M entation  
A  decline in the level o f  consciousness or m enta
tion o f  the cat w arrants im m ediate investigation 
fo r  h y p o tension  and  h y og lycem ia . H ypoxia , 
hypocarbia, hypercarbia, hypernatremia, hyponatre
mia, hyperglycem ia, hypoglycem ia, hepatic en 
cephalopathy, hyperosm olality, severe fever, se
vere dehydration, shock, overw helm ing sepsis, 
hypokalem ia, hyperkalem ia, tachyarrhythm ias, 
bradyarrhythm ias, and thiam in deficiency m ust 
be considered in the list o f  etiologies for changing 
consciousness.

D epressed m entation or level o f  conscious
ness requires that precautions be taken to protect 
the airw ay from  aspiration o f  gastric or esoph
ageal contents and the cat m onitored for vasova
gal reflex. The cause is aggressively pursued and 
therapy instituted to treat the underlying cause. 
Specific therapeutics m ay be required to reduce 
the intracranial pressure w hile the cause is being 
determ ined. T he pa tien t’s osm olality  should be 
m onitored, especially  if  the anim al is being given 
parenteral nutrition. G lucose levels m ust be m ain
tained, and appropriate nursing procedures em 
ployed (turn every four hours, lubricate eyes,

elevate head, etc.)
7. Blood Pressure
Systolic pressure m ust be m aintained above 90 
m m H g, and m ore im portantly, the m ean arterial 
pressure w ill be m aintained above 60 m m H g. A 
com parison o f  indirect b lood pressure m easure
m ent techniques in the cat has found the doppler to 
provide the m ost accurate inform ation. Poor per
fusion that is non-responsive to adequate intravas
cular volum e resuscitation necessitates a search 
for on-going fluid loss, hyoglycem ia, hypoxem ia, 
cardiac dysfunction, prolonged hypotherm ia and 
bradycardia, arrhythm ias, electrolyte im balances, 
cardiac tam ponade, brain stem  pathology, and 
hypertension. Persistent hypotension, not attribut
able to these com plications, requires assessm ent 
o f  central volum e, oxygen supplem entation, pain 
control, evaluation o f  cardiac function w ith treat
m ent as indicated, and evaluation for vasopressor 
therapy. S e ria l e c h o c a rd io g ra m s
done by the author on cats w ith persistent hypoten
sion and SIRS has show n dilation o f  the left 
ventricle and decreased contractility  during the 
severe hypotensive stages o f  the syndrom e. Though 
this im proves as the disease resolves, positive 
inotropic support (dobutam ine 1.0 - 5.0 ug/kg/ 
m in) can be required in the interim . A  side effect o f 
dobutam ine in cats after 24 hours o f infusion is 
seizures. Diazepam  can be used to control them  until 
the dobutamine is not required. It is ideal to monitor 
these patients by serial echocardiogram to evaluate 
con tractility  before, during  and afte r therapy. 
B lindly placing a hypotensive cat on dobutam ine 
m ay be a fatal m istake if  the cat has an underlying 
hypertrophic cardiom yopathy.

W hen the in travascular volum e and cardiac 
contractility  are adequate, and hypotension per
sists, dopam ine at 5-15 ug/kg/m in is infused for its 
vasopressor effects. The dose is initially  5 ug/kg/ 
m in and can be increased by 2 ug/kg/m in intervals 
(up to 15 ug/kg/m in) until the desired effect is 
seen. W hen blood pressures appear to  be stable for
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2-4 hours, the pressor drugs are gradually  w eaned 
to prevent volum e overload and ischemic renal dam 
age.

H ypertension is suspected w hen systolic/d ias
tolic blood pressures are > 160/100 m m H g. Pulse 
quality is not a reliable indicator. S ignificant hy 
pertension can lead to poor peripheral perfusion, 
retinal hem orrhage and detachm ent, renal dam 
age, and m yocardial wall thickening. The underly
ing cause is treated  and a vasodilator chosen based 
on the cause; chronic renal disease: am lodipine at
0.625m g SID; hyperthyroidism : propranolol at
0.2-1 .Omg/kg PO  TID  or atenolol at 0 .2-0.5m g/kg 
SID; hypertrophic cardiom yopathy: d iltiazem  at 
1 -2m g/kg PO  TID , o r 1 Omg/kg PO  SID  o f the CD  
form ulation; and enalopril at 0.5 m g/kg sid.

8. H eart Rate, Rhythm  and Contractility 
C areful auscultation o f the heart is required to 
detect m urm urs and gallop rhythm s, suggestive o f 
underlying cardiac disease. M urm urs are usually 
heard  in one location in the cat, ju s t left o f the 
sternum  betw een the 4th and 7th ribs. The gallop 
or m urm ur m ay be interm ittent, requiring patience 
and concentration during auscultation. 
U nderly ing cardiom yopathy can interfere w ith 
cardiovascular stabilization, if  not presenting as a 
prim ary problem . The author has a “Rule o f  4” for 
cardiom yopathy in the cat. W hen any one o f  these 
four clinical signs are seen in the cat, card iom y
opathy m ust be ruled out: 1) m urm ur or gallop; 2) 
unexplained hypotherm ia; 3) unexplained brady
cardia; and 4) louder than norm al or m oist lung 
sounds. It is not infrequent for a gallop o r m urm ur 
to becom e noticeable after fluid resuscitation has 
occurred.

C ardiom yopathy can be in the dilated, hyper
trophic or interm ediate form . The cardiac dynam 
ics and therapeutics are different for each, requir
ing careful diagnostics prior to definitive therapy. 
In addition, the author recom m ends that ketam ine 
not be used in cats w ith a m urm ur o r gallop since 
it can increase blood pressure, causing decom pen

sation o f pre-clin ical cardiom yopathy.
A rrhythm ias in cats m ost often have a defin

able and treatable underlying cause, such as hyper
kalem ia, hypokalem ia, hypoxem ia, hypercarbia, 
hypercalcem ia, hypocalcem ia, acidosis, hypo 
m agnesem ia, cardiom yopathy, or endogenous tox
ins from  organ failure such as liver or kidney. It is 
alw ays best to treat the underlying problem  rather 
than give antiarrhythm ics. O xygen supplem enta
tion and anti arrhythm ic agents can be required 
w ith careful attention given to drug dosage in the 
cat.
9. Albumin
Serum  album in concentration should be m ain
tained above 2.0 g/dl in the acutely ill anim al. 
H ypoalbum inem ia can result from  increased m em 
brane perm eability, g lom erular or intestinal loss, 
liver failure, cytokine suppression o f album in pro
duction in SIRS, and supplem entation o f  m ainte
nance fluids w ith five percent glucose w ithout 
am ino acids.

As serum  album in falls, the body com pensates 
by m obilizing interstitial album in through the lym 
phatics into the vasculature. Therefore, low  serum  
album in concentrations are a reflection o f  a true 
total body album in deficit. As album in is replaced 
intravascularly, it is m obilized back into the inter- 
stitium  to restore that “album in pool” . Serum  
album in is necessary to m aintain adequate in tra
vascular oncotic pressure and for transport o f 
cations and horm ones.

It is w ell recognized that critical hum an pa
tients w ith acute persistent hypoalbum inem ia have 
a h igher m ortality  rate. This m ortality rate was 
significantly  decreased in those patients w ho w ere 
supplem ented to m aintain their serum  album in 
above 2.0 g/dl. This has appeared to be true in the 
dog and cat. Therefore, w hen the serum  album in 
concentration is below  2.0 g/dl, album in is adm in
istered through fresh frozen plasm a or w hole blood 
transfusion.
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10. Coagulation
D issem inated in travascular coagulation (D IC) is a 
hypercoagulable condition that is to be anticipated 
in any anim al that has capillary abnorm alities or 
stasis, severe hypotension, m assive tissue dam age, 
red blood cell hem olysis, or pansystem ic disease. 
D uring the acute decom pensatory phase o f the un 
derlying disease process, D IC  can be present w ith
out outw ard signs. The goal is to detect D IC as early 
as possible so that bleeding and m icrovascular oc
clusion from  m icrothrom bi and m ultiple organ dys
function are prevented.

Typically, the order o f change o f  m onitored 
laboratory param eters in D IC are: 1. decrease anti
throm bin III (ATIII), 2. decrease p latelet num ber 
(usually requires several assessm ents to detect a 
declining trend in num bers) 3. shortened coagula
tion tim es (PT, PTT, A CT), 4. decrease fibrinogen, 
5. prolongation o f  coagulation tim es (PT, PTT, 
A CT) and 6. elevated fibrin degradation products. 
B ecause D IC  is a dynam ic process, evaluation o f 
these param eters is in itia ted  early  and repeated 
frequently  so that a trend o f change can be estab
lished and success o f  therapy determ ined.

Coagulation tim es in the cat are norm ally shorter 
than in the dog, requiring their ow n set o f  norm al 
coagulation values. Cats can becom e hypercoagu
lable w ith low flow  states and SIRS diseases, requir
ing careful m onitoring for declin ing platelet num 
bers and declin ing antithrom bin levels. Profound 
hyotherm ia, as well as particular drugs, can in ter
fere w ith p latelet function. T he m ost com m on clin i
cal evidence o f  excessive bleeding from  dissem i
nated in travascular coagulation is failure o f  clot 
form ation in a clot tube, and occasionally  subcuta
neous hem orrhage.

Treatm ent for DIC has five com ponents. F irst, it 
is vital that oxygenation and perfusion be im proved 
and capillary stasis be elim inated. Second, the un 
derlying disease m ust be treated. Third, the target 
organs o f  the underlying disease and the target 
organs o f D IC m ust be supported. The lungs, k id 

ney, heart, brain, and intestines are vulnerable to 
m icrothrom bi and ischem ia. Fourth, if  there is 
consum ption o f  ATIII, the ATIII is replaced through 
a transfusion o f  fresh frozen plasm a, fresh w hole 
b lood o r cryoprecipitate. F ifth, the interaction o f 
ATIII w ith throm bin is greatly  accelerated w hen 
heparin is available as a cofactor. W hen there is 
am ple ATIII, heparin  can be adm inistered at low 
dose (50-100 units/kg) subcutaneously every  eight 
hours. O nce the patient is system ically heparinized, 
heparin ization  o f  the b lood  com ponents is not 
deem ed necessary.

C a ts  w ith  c a rd io m y o p a th y  a re  p ro n e  to  
throm boem boli form ation in their left atrium  or in 
the peripheral vessels. Evidence o f  turbulent blood 
flow  in the left atrium  or presence o f  a clot is 
indication for anticoagulant therapy. H eparin is used 
initially  at (200 IU /kg IV) and w arfarin at (0 .5m g/ 
cat PO  SID). The PT should be prolonged by 1.5 
tim es norm al. Throm bolytic therapy has had m ixed 
results.

11. Red blood cell/hem oglobin  
concentration
Frequent blood sam pling o f  critical cats can cause 
anem ia severe enough to require blood transfusion 
by day three or four o f  hospitalization. The use o f 
blood tubes and blood culture tubes designed for 
neonatal hum ans w ill m inim ize the quantities o f  
blood w ithdraw n. M icrohem atocrit tubes can be 
used to harvest sm all aliquots o f  serum  for in-house 
biochem ical testing.

Cats have three m ajor blood types: A, B, and AB. 
Cats w ith type B erythrocytes have strong, naturally 
occurring anti-A  antibody. Less than 30 percent o f 
type-A  cats have anti-B  antibodies, and type AB cats 
have no preform ed antibodies to blood types. B e
cause o f  the strong possibility  o f a significant trans
fusion reaction in type B cats receiving type A 
blood, a cross-m atch is recom m ended prior to blood 
transfusion.

T here are inherent differences in feline red  blood 
cells (RBC). They have a life span o f  72 days.
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Rouleaux form ation is com m on and can be con
fused w ith red cell agglutination m acroscopically. 
N orm al feline RB C  have H einz bodies due to  ox ida
tive stress. T here are 2 types o f  reticulocytes: punc
tate and aggregate. A ggregate reticulocytes m ature 
into punctate reticulocytes w ith a longer life span. 
This m akes the corrected  reticulocyte percentage a 
m ore accurate reflection o f  bone m arrow  response 
than the reticulocyte index in the cat.

M acrocytic-norm ochrom ic RBCs are m ost com 
m on in FeLV-related m yeloproliferative disorders, 
especially  w ithout reticulocytosis. H em obartonella  
fe lis  can be evident in cats stressed by illness and 
cause a hem olytic anem ia. A  norm ocytic-norm o- 
chrom ic anem ia com m only develops in critically  ill 
cats. W hen a significant anem ia is due to chronic 
renal failure, treatm ent w ith hum an recom binant 
erythropoietin  is indicated.

H em oglobin  is the m ost significant factor re 
sponsible for oxygen concentration o f  the blood. 
W hen the red blood concentration is too low, hem o
globin is low and oxygen delivery is com prom ised. 
However, w hen the red blood concentration is too 
high, the viscosity  o f  the b lood is increased, com 
prom ising b lood flow  and tissue oxygen delivery. 
T he PCV  should be m aintained above 20 percent,

and ideally betw een 30-45 percent. W hen red blood 
cell and hem oglobin are deficient, w hole blood or 
packed red cell transfusion or oxyglobin infusion 
m ay be indicated. Infusion o f erythrocytes m ay be 
beneficial not only in term s o f  oxygen delivery, but 
also because these cells contain high concentrations 
o f endogenous enzym e antioxidants, particularly  
catalase and glutathione.

Should the red blood cell concentration be too 
high (> 55 percent - exceptions are cats that live at 
high elevations), fluids are adm inistered to low er 
the concentration below  50 percent. W hen an abso
lute polycythem ia is present, the anim al should be 
bled and the volum e o f the blood rem oved is re
placed as crystalloid or synthetic colloid. The blood 
should be saved for transfusion should it be required 
at a la ter time.

Part II  (April-June 2000, Vol. 15, No. 2) will cover 
Renal function; Immune status, antibiotic dosage 
and selection, W BC count; GI motility and mu
cosal integrity; drug dosages and metabolism; 
nutrition; Pain control; Nursing care and patien t 
mobilization; Wound care/bandage change; and  
Tender loving care.
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